This study examined the effectiveness of the PATHS (Promoting Alternative THinking Strategies) Curriculum on the social, cognitive, and behavioral status of elementary schoolage deaf children. PATHS, a school-based preventive intervention model, was designed to improve children's selfcontrol, emotional understanding, and problem-solving skills. The intervention field trial included a quasi-experimental, wait-list control design involving 57 children in 11 selfcontained classrooms utilizing Total Communication. Teachers were trained in the intervention model and provided PATHS lessons during most of one school year. Results indicated that the intervention led to significant improvement in students' social problem-solving skills, emotional recognition skills, and teacher-and parent-rated social competence. There was no effect in this normative sample on teacher-or parent-rated psychopathology. One-and two-year posttest results indicated maintenance of effects. Results on the waitlist control group indicated replication of effects in a second sample. Discussion focused on the nature of change in school-based prevention trials.
social problem-solving skills) during childhood (Greenberg, in press ). The purpose of the present study was to examine the efficacy of a school-based preventive intervention program, the PATHS Curriculum, for deaf children during the elementary years (Kusche & Greenberg, 1994) . The goals of PATHS (Promoting Alternative THinking Strategies) were to (1) increase emotional awareness and social problemsolving skills, (2) improve behavioral adjustment, and (3) integrate affect, cognition, language, and behavior for better cognitive and academic performance.
The PATHS Curriculum is based on the ABCD (Affective-Behavior-Cognitive-Dynamic) model (Greenberg & Kusche, 1993) , which places primacy on the dynamic developmental integration of affect and emotion language, manifest behavior, cognitive understanding and expectancies, and linguistic and communicative skills for understanding social competence and clinical disorder. Basic to this model is the premise that the child's coping, as reflected in behavior and internal regulation, is a function of her or his emotional awareness, affective-cognitive control, and social-cognitive understanding. Implicit in this developmental model is the idea that during maturation, some components of emotional development precede later forms of cognition. As a result, in early development, affect is an important precursor of other modes of thinking and, subsequently, must be integrated with other developmental functions for optimal maturation. Recent findings in the neurobiology of emotional and brain development provide support for this model (Fox & Davidson, 1984; Harris 1986; Heilman & Satz, 1983; LeDoux, 1995; Luria, 1980 ).
As we have noted previously , deaf children often (a) are delayed in language development, (b) are at risk for difficulties of impulsivity and emotional regulation, and (c) demonstrate an impoverished vocabulary of emotion language. As Benderly (1980) stated, "Many deaf children lack expressive communication supple enough to contain their curiosity, let alone their anger" (p. 64). Thus, for some deaf children, as well as for other individuals who have experienced delays in language or who have been deprived of sufficient language-mediated experience (Feuerstein, 1980) , the inability to spontaneously mediate experience with linguistic symbols and label aspects of inner emotional states may be one important factor leading to increasingly serious gaps in socialemotional development.
Based on the ABCD model, the overall objective of the PATHS Curriculum was to teach deaf children effective interpersonal problem-solving skills. To do so, there were four constituent goals. The first goal was to assist children to learn to "Stop and Think," a response that facilitates the development and use of verbal thought for self-regulation. Second, we provided children with enriched linguistic and communicative experiences and dialoguing to help mediate their understanding of self and others. Third, we provided a variety of experiences in which the children learned to integrate emotional understanding with cognitive and linguistic skills to analyze and solve problems. The children were taught that feelings are signals that communicate useful information. If people learn to attend to what dieir feelings are telling them, the information can be beneficially utilized in making decisions about what to do next. Fourth, we encouraged the generalization of self-control, emotional understanding, and problem-solving to other social contexts including the remainder of the classroom day, playground time, in the lunchroom, and other peer-related settings.
Although there are undoubtedly many levels and perspectives from which to understand the deficient or delayed social competence of deaf children, we feel that a viewpoint that combines developmental theory, social-cognitive models, and an understanding of dynamic educational, familial, and cultural system processes is most useful. We believe that contributory factors in many emotional and behavioral problems include (a) deficits in social understanding; (b) misattributions of the causes and effects of one's own and other's behaviors; (c) inadequate cognitive skills for reflective thinking and planning (Luckner & McNeill, 1994) ; (d) insufficient symbolic skills with which to understand oneself; and (e) inferior communicative skills with which to express one's feelings and attitudes to others. Most deaf children have not been taught, and thus have not learned, how to harness linguistic and cognitive skills to understand and resolve both intrapersonal and interpersonal experiences and difficulties. As a result, we hypothesized that the PATHS Curriculum would lead to increases in social competence and social problem-solving skills, decreases in impulsivity and poor performance on cognitive tasks that require self-control and self-monitoring, and decreases in behavioral problems.
Method Sample
The participants in Year 1 consisted of 57 severely and profoundly hearing-impaired children who were enrolled in 11 self-contained classrooms for deaf children (grades one through six) in six local elementary schools in the Seattle-Tacoma area. (The sample size in this study includes four more children than the 1993 Greenberg and Kusche study.) The degree to which the children were mainstreamed (e.g., in classroom subjects, nonacademic subjects, social/playground situations, etc) varied considerably, depending upon the school programming and each child's characteristics. The participants represented approximately 85% of all of the deaf children in grades one to sixth who were served by four local school districts and who also met the following criteria: (1) basic education occurred in self-contained classrooms for deaf children that utilized Total Communication, (2) unaided hearing loss was >60 decibels in the better ear averaged across the speech range, (3) deafness was diagnosed prior to 36 months of age, (4) nonverbal intelligence was greater than 75 (as measured by the WISC-R Performance Scale), and (5) no known significant additional handicaps were present (e.g., blindness, significant cerebral palsy). The children ranged in age from 67 to 146 months of age. Two were known to have lost their hearing after the age of 2. The experimental and comparison groups did not differ significantly with regard to gender, social class, parent educational attainment, etiology of deafness, number of additional handicaps, ethnicity, or number of single-parent versus two-parent families. None of the children had deaf parents, four had deaf siblings, and five had deaf relatives. The sample was primarily Caucasian (83%), which was fairly representative of the general population of the region. The average child in the sample had a profound unaided hearing loss (mean = 92.5 decibels in the better ear averaged across the speech range). See Table 1 for further demographic information. The only group difference was the early age of first sign system exposure in the intervention group.
An additional 22 hearing-impaired children attended either the intervention or comparison classes but did not meet criteria for inclusion in the study for one or more of the following reasons: eight had a hearing loss of less than 60 db in one or both ears, six had additional physical or cognitive disabilities, four scored below criteria on the WISC Performance Scale, and four were deafened after the age of 3.
Procedure
Experimental design. The experimental design utilized classrooms of deaf children that were randomly assigned to intervention and comparison groups. Both groups received pre-and posttesting. However, because the schools agreed to participate in the project with the understanding that all of their teachers would eventually be trained to use PATHS, a waiting-list control group design was utilized. During Year 1, half of the classrooms received the intervention. During Year 2, PATHS was implemented in the Year 1 control classrooms. For purposes of statistical analysis, the sample was divided into younger (mean age of 8.0 years; grades 1-3) and older children/classrooms (mean age of 10.1 years; grades 4-6).
Although this design afforded the opportunity to replicate and refine the intervention model, its weakness lay in the loss of a long-term comparison group. Thus, the follow-up testing that was conducted with the original intervention group had no control group for comparative purposes after Year 1. As a result, the follow-up data can only validly examine the maintenance of gains seen at posttest.
The intervention. The PATHS Curriculum is a daily classroom program designed to improve self-control, emotional understanding, interpersonal relationships, and social problem-solving skills (Kusche & GreenbeTg, 1994 ). There were three main units in this version of PATHS. The first section, titled the Turtle Unit, consisted of 12 lessons and focused on the development of self-control and problem identification. Training in self-control is a necessary first step in problem solving and the unit consisted primarily of an adaptation of the Turtle Technique (Schneider & Robin, 1978) . This technique consisted of a series of structured lessons accompanied by a classroom-tailored reinforcement program. The students were told a metaphorical story about a young turtle who has both interpersonal and academic difficulties, as well as problems with aggressive behavior, that arise through "not stopping to think." With the assistance of a "wise old turtle," the young turtle learns to solve his or her problems by developing self-control. These lessons present a relaxed and indirect procedure for teaching selfcontrol and practice in role-playing. Thus, the children learn that they can control/inhibit their negative behavior by using a cue procedure (i.e., going inside their shells when they feel angry, upset, or otherwise distressed). The Turtle Technique was taught/rehearsed during the 30-minute/day curriculum time and was then generalized throughout the day through the use of a reinforcement system selected by the teacher.
The second section, the Feelings Unit, consisted of 25 lessons focused on teaching emotional and interpersonal understanding. The lessons covered approximately 30 different affective states and were taught in a developmental hierarchy beginning with basic emotions (e.g., happy, sad, angry) and later introducing more complex emotional states (e.g., jealousy, guilt, pride). As the ability to label emotional states is a central focus of the ABCD Model, major emphasis was placed on encouraging such labeling as a precursor for effective self-control and optimal problem resolution. Further, the children were also taught cues for the selfrecognition of their own feelings and the recognition of emotions in others, affective self-monitoring techniques, training in attributions that link causes and emotions, perspective-taking skills in how and why to consider another's point of view, empathic realization of how one's behavior can affect other people, and information regarding how the behavior of others can affect oneself. These lessons included group discussions, role-playing skits, art activities, stories, and educational games. In addition, generalization strategies were implemented to encourage the use of emotion concepts throughout the classroom day.
The third section of the curriculum taught interpersonal cognitive problem solving. This section contained approximately 20 lessons and required 10-15 weeks. Drawing upon previous conceptual models P 'Zurilla & Goldfried, 1971; Elias & Clabby, 1989; Shure & Spivak, 1978; Weissberg, Gesten, Lebenstein, Doherty-Schmid, & Hutton, 1980) , the problemsolving model covered the topics of (1) problem identification, (2) goal selection, (3) generation of alternatives, (4) consideration of consequences, (5) choosing a plan, and (6) trying again if the initial plan was unsuccessful. In addition, our model emphasized both stopping and calming down as the initial step and identifying the feelings of participants in the problem (added between steps 1 and 2 above). Thus, the skills in the preceding units were considered to be prerequisites for learning "formal" interpersonal problem solving. From the beginning of the Turtle Unit, children were implicitly taught problem solving and teachers were actively dialoguing with the children as problems arose, and these skills were then utilized in the final problemsolving unit.
Following from the ABCD Model, it is important to note that the curriculum focused on the integration of behavioral, affective, cognitive, and social-cognitive skills. These included teaching behavioral aspects of self-control and using language/representation to help children become more aware on a moment-to-moment basis of their internal affective signals. In addition, the curriculum promoted practice of the pedagogical aspects of problem solving, as well as generalization for using problem solving in real-life contexts during the school day.
Intervention implementation. The six teachers and four teacher's assistants selected for the first curriculum implementation attended a three-day workshop prior to the school year. The workshop covered topics on the theory and rationale behind PATHS, as well as brief reviews of each lesson plan. Consultants were assigned to the teachers and assistants to assist them during the implementation phase. These consultants consisted of the project director and three doctoral students who were specializing in mental health and deafness. The consultants met with the teachers for approximately 45 minutes per week to answer questions, to review upcoming lessons, and to allow for general troubleshooting. The consultant also observed the teacher and assistant during one PATHS lesson each week and afterwards, provided them with feedback. The PATHS lessons were conducted on a daily basis for 20 to 40 minutes, depending upon the children's age and other classroom constraints. The curriculum was used between October 1 and May 1, for approximately 22 actual classroom weeks. In the comparison classrooms, teachers were encouraged to teach as they typically did.
Measures
Pretesting occurred in the spring (May) prior to Year 1, posttesting was conducted at the end (May) of Year 1, and one-year follow-ups were conducted in May of Year 2 and in May of Year 3.
Cognitive and academic skills (child measures). The Performance Scale of the Wechsler Intelligence Scale for Children-Revised (WISC-R; Wechsler, 1974) has been the most widely used test for mental ability in deaf children. The total WISC-R Performance IQ_ Score (deaf norms; Anderson & Sisco, 1977) was used both as a matching variable to establish comparability between the intervention and comparison groups at pretest and as an outcome variable at posttest.
The Matching Familiar Figures Test (MFFT; Kagan, Rosman, Day, Albert, & Phillips, 1964) was used to assess cognitive style in problem solving as it relates to the dimension of reflectivity-impulsivity. In this test, the child was shown a stimulus picture and a set of six facsimiles; only one of the six pictures was identical to the stimulus picture. The children were asked to point to the picture that was exactly the same as the stimulus picture and were asked to continually point to choices until they were correct. Time elapsed prior to making a first response and the total number of errors were recorded.
Reading skill was assessed with the Reading Comprehension Section of the Special Edition of the Stanford Achievement Test for Hearing Impaired Students (SAT; Madden, Gardner, Rumania, Karlsen, & Merwin, 1972) . This was the only reading achievement test available that had been normed and standardized for deaf children.
Social and emotional understanding (child measures). The
Social Problem Solving Assessment Measure-Revised (SPSAM-R; Elias, Larcen, Zlotlow & Chinsky, 1978 ) is a pictorial measure consisting of six stories represent-ing three types of interpersonal situations that elementary-age children typically encounter: (a) wanting something that another peer has, (b) being excluded by a group of peers, and (c) being unjustly blamed for misbehavior by the teacher. The children were first shown three sequential story cards that depicted one of the above dilemmas and were asked a series of structured questions to assess their understanding of the problem (e.g., "What is happening in this story?"). They were also asked about the feelings and thoughts of the characters in the pictures (e.g., "How do you think X is feeling?"; "What do you think X is thinking?"). Then they were asked to provide solutions for the focal character (e.g., "What could X do?" "What else could X do? "Tell me more"). The interviewer continued to probe until the children could not think of any more alternatives. The children were then shown a blank card and were asked what they thought would happen next (i.e., the expectancy of outcome). Finally, the children were shown a picture with a positive resolution to the problem, were asked to identify the situation ("What is happening here?"), and were asked to explain "What happened?" to result in this ending to the story (i.e., means-end thinking). Revisions were made with regard to the procedure and scoring system for the present study (see Greenberg & Kusche, 1993 , for further information). Four summary scores were derived from the structured interviews: role-taking, expectancy of outcomes, means-end problem solving, and the quality of alternative solutions (scored as prosocial, nonconfrontative, or negative).
The Kusche Emotional Inventory (KEI; Kusche, 1984) was developed for this project to evaluate emotional recognition and reading of emotion labels for a wide range of affects. The KEI consisted of two separate subtests: Recognition of Emotion Pictures and Reading Recognition of Emotion Labels. Each subtest included 40 items that assessed the understanding of 20 different emotion concepts (8 positive, 12 negative). Each emotion concept was tested twice, with two different sets of cartoon-style drawings. None of the pictures used in the KEI was utilized in the curriculum itself.
Teacher reports of children's behavioral and emotional functioning. Four measures were used to assess teacher report of child functioning. The Meadow/Kendall Social-Emotional Assessment Inventory for Deaf Students (MKSEAI; Meadow, 1983 ) is a behavior-rating scale consisting of 59 items that are rated by teachers on a Likert-type scale. This measure yields scores related to three factors of social functioning, which are labeled "social adjustment," "self-image," and "emotional adjustment."
The Health Resources Inventory (HRI; Gesten, 1976 ) is a questionnaire measure of elementary schoolage children's social competency-related behaviors. It contains a total of 54 items rated on a five-point scale. The five factors measured by the HRI include good student, gutsy (ego strength), peer sociability, frustration tolerance, and rule following. The HRI has normative data available only for hearing children.
The Walker Behavior Problem Identification Checklist (WBPIC; Walker, 1976 ) is a problemoriented teacher checklist that assesses five behavior categories: acting-out, withdrawal, distractibility, disturbed peer relations, and immaturity. This measure has normative data available only for hearing children.
Finally, intervention teachers were asked to complete a case study form for each child that described up to four behaviors of concern to them prior to the intervention. After the completion of the curriculum, each behavior was rated for the extent to which positive change was noted. Ratings were made on a five-point Likert scale (1 = not at all, 3 = moderate amount, 5 = a great deal).
Parent reports of children's behavioral and emotional func-
tioning. Two measures were used to assess parent report of child functioning. The Child Behavior Checklist and Child Behavior Profile (CBCL; Achenbach & Edelbrock, 1983 ) contains 118 behavior-problem items, as well as statements regarding a child's school performance and functioning in social relationships. The broad-band scores of internalizing and externalizing symptomology as well as social competence were utilized. Normative data on the CBCL exists only for hearing children.
The Eyberg Child Behavior Inventory (ECBI; Robinson, Eyberg, & Ross, 1980 ) is a brief parent-report inventory regarding child conduct behavior problems. Normative data is only available for hearing children. The Effects of the PATHS Curriculum: Year 1
All analyses of data comparing intervention and comparison children at posttest were conducted using analysis of covariance (ANCOVA) with group (intervention versus control) and age (6-9 years versus 10-12) as independent variables and the pretest score serving as the covariate.
Cognitive and academic skills. Pre-and posttest data by group for cognitive and academic measures are presented in Table 2 . There were no significant differences in overall performance IQ_as a result of the intervention. However Social and emotional understanding. Pre-and posttest data by group for measures of social cognition are presented in Table 3 . Group differences were found for all three conceptual factors on the SPSAM-R, which indicated that intervention children improved significantly more Findings on the KEI indicated that the intervention group showed significant improvements compared to the nonintervention group both with regard to emotional recognition (/"[1,51 = 44.1, p < .001) and the reading of emotion labels CF[1,51] = 75.6, p < .001). Indeed, at posttest, the younger intervention children showed such dramatic improvement that they were able to recognize and read labels for emotions at a level equivalent to the older comparison group (with three years difference in chronological age).
Teacher ratings of children's behavioral and emotional func-
tioning. Pre-and posttest data by group for teacher measures are presented in Table 4 . The MKSEAI subscale of emotional adjustment showed a significant main effect of intervention CF[1,53] = 5.1, p < .05), indicating improved adjustment in the intervention group. Further, an age by intervention effect indicated that for younger children, the intervention led to significant improvements on the self-image scale (^[1,53] = 3.8, p < .05). There were no significant findings on the scale of social adjustment. It should be noted that compared to normative data on other deaf children (Meadow, 1983) , the children in this sample scored quite high (indicating better adjustment) on all three dimensions at pretest; mean percentile scores were >60% for girls and >70% for boys on the social adjustment subscale, 50% for girls and 60% for boys on the self-image subscale, and approximately 65% for both sexes on the emotional adjustment subscale (Meadow, 1983) . A significant main effect was found on the HRI subscale of frustration tolerance with significantly lower behavioral impulsivity in the intervention group (/"[1,49] = 6.8, p < .01). A significant age by intervention effect indicated that for younger children, the in- tervention group also showed significant improvement (F[l,49] = 4.5, p < .05) on the subscale titled "gutsy," which assesses general ego strength. Although no other differences were found on the remaining HRI subscales, the HRI total score indicated significant effects of intervention (/"[1,49] = 4.8, p< .05). No significant differences were found on the WBPIC, which was used to assess behavior problems in the classroom. This finding of lack of behavioral change is probably attributable to a floor effect (i.e., the sample was not rated by the teachers as showing significant behavior problems at pretest). Compared to norms for hearing children (Walker, 1976) , this sample was well within normal limits both at pre-and posttest.
Teacher case studies. Contrary to the finding of no behavioral change in the WBPIC, intervention teachers reported a moderate amount of specific problem-focused change on the teacher case study ratings (see Table 5 ). Across a wide variety of problems, the mean change rating was 3.2 (i.e., moderate change).
Parent ratings of children's behavioral and emotional func-
tioning. Pre-and posttest data by group for parent measures are presented in Table 6 . Significant group differences were found on the CBCL measure of social competence, with the intervention group showing higher percentile scores at posttest (/Tl,41] = 4.5, p < .05). There were no group differences on the internalizing and externalizing scales of the CBCL or on the intensity score of the ECBI. As these measures are sensitive primarily to serious disorder or psychopathology, and because the pretest scores on the CBCL placed the children within normal limits for hearing children, it was unlikely that significant changes would occur.
Summary. Findings at posttest indicated that the PATHS Curriculum was effective in improving affective and social cognitive understanding, cognitive functioning, and classroom-and parent-reported social competence and behavior. Specifically, compared to the nonintervention group, intervention children showed significant increases in interpersonal cognitive problem-solving skills, emotional understanding, and aspects of cognitive performance. No changes were found in either parent or teacher ratings of child psychopathology.
One-Year and Two-Year Follow-Up Findings
The follow-up assessments of the intervention sample were analyzed using a repeated-measures design that examined the continuity between posttest results and those obtained at one-year and two-year follow-ups. As previously noted, there was no comparison group after Year 1 (the control group during Year 1 formed the core of the replication sample discussed in the following section).
The original intervention group demonstrated no significant declines in any measure of social-cognition or emotional understanding between posttest and the two years of follow-up. Significant improvements were found between posttest and the two-year follow-up on the SPSAM-R factors of percentage of prosocial solutions (.F[l,21] = 6.6, p < .01) and positive expectancy for problem outcome (f [1,21] = 6.3, p < .01). Fur- ther, there was a significant increase in the WISC-R Mazes subscale scores between posttest and the twoyear follow-up (^[1,23] = 3.5 p < .05). As expected, impulsivity declined further and reading achievement increased (both findings significant at the .05 level). No significant changes on the HRI or WBPIC teacher ratings of behavior were found, but there was a significant decrease on the MKSEAI subscale of emotional adjustment at the one-year follow-up, with a significant increase again at the two-year follow-up. In summary, with the one exception of fluctuation in teacher ratings of emotional adjustment, the intervention group maintained or increased all of their gains one and two years after the PATHS intervention.
Replication Using Wait-List Control Group
Sample. Of the 25 wait-list comparison children from Year 1, only 16 were involved in the intervention during Year 2; the other 9 comparison children graduated to middle school. The remaining 16 original children were joined by 16 new children; 7 of these children moved from kindergarten to first grade and 9 children entered from other districts. In summary, 32 children were involved in the replication study. As no comparison group was available during Year 2, the replication assessment consisted of a within-group design utilizing a repeated-measures analysis of variance (ANOVA) with time as the within-subjects factor.
Intervention. The replication involved six classrooms from three of the school districts. Both teachers and assistants were trained together in a three-day workshop that was similar to the one given a year earlier. However, the curriculum had undergone substantial revision between Years 1 and 2. Most of these changes had resulted from teacher and supervisor feedback during the first implementation. The curriculum increased from 54 lessons to 72 lessons. The majority of the new lessons were additions to the Feelings Unit and involved teaching new feeling concepts (e.g., privacy, greedy, malicious, etc), more specific aspects of observing emotional cues, additional lessons on manners, and the concept of the intensity of affect. A number of lessons were also added or revised in the ProblemSolving section. Thus, although the format for training during Year 2 was similar to that of Year 1, the curriculum was substantially improved as a result of Year 1 implementation, experience, and feedback. As in Year 1, Year 2 teachers and assistants were observed by and attended weekly consultation/supervision meetings with project staff.
Results. Following the year of intervention, highly significant increases were found for the following measures of social-cognitive ability: role-taking ability (/Tl Teacher ratings indicated significant improvements on all five factors of the HRI (good student, gutsy, peer acceptance, rule following, and frustration tolerance), as well as the total score (all at/> < .01). Additionally, there was a significant decrease on the WBPIC factor of distractibility (^[1,28] = 4.9, p < .05) and a trend towards significance with regard to improved behavior on the total WBPIC score (p = .08). There were no significant differences on the MKSEAI although mean scores showed improvement. Parents reported no significant decreases in internalizing or externalizing disorders on the CBCL, but a significant increase was found on the CBCL Social Competence Scale (.F[l,16] = 5.4, p < .05). Parents also reported a significant decrease in the intensity of behavior problems on the ECBI (F[l,l6] = 4.6, p < 05).
Summary. The findings of the replication sample strongly supported the results of the original intervention by showing significant changes in all domains during the replication year. Moreover, in the replication sample, more significant changes were found in the behavioral domain than were found in the first intervention trial, including a decrease in behavior problems on the WBPIC. These greater changes in the replication year were probably due to a combination of (1) improvements in the curriculum, including the addition of 18 new lessons, and (2) improvements in the quality of teacher training and supervision that resulted from the greater experience of the research/supervisory staff.
Discussion
Problem solving and emotional understanding. As hypothesized, the PATHS Curriculum was successful in improving a variety of aspects of social understanding, including the recognition of problem situations, the generation of alternative solutions to problems, and the anticipation of consequences. These three skills are considered to be the social-cognitive foundation for adaptive social problem-solving (Spivak & Shure, 1974) . The children who received the intervention not only provided more solutions to problems but also generated a higher percentage of solutions that were prosocial in nature. This finding is of particular importance as the quality, rather than the number of solutions per se, is most predictive of social competence (Asarnow & Calkn, 1985; Dodge, 1986; Richard & Dodge, 1982) . In addition, the use of PATHS led to significant improvements in emotional understanding and the ability to label emotions appropriately.
Behavior. Teacher ratings of behavior indicated that there were significant improvements in social competence as evidenced by higher teacher ratings on socialemotional adjustment (MKSEAI) and on frustration tolerance (HRI). With the replication sample, additional behavioral changes were found on the other subscales of social competence (HRI) and the behavior problem factor of distractibility (WPBIQ. Thus, standardized ratings indicated that the intervention was successful both in increasing adjustment and decreasing impulsive responding in response to frustration and stress during the school day. It is important to note that these factors are precisely those that would be most likely to change, given our theoretical model and curricular focus.
Cognitive/academic achievement. The intervention also led to improvements in cognitive functioning, including less impulsive responding on the MFFT, and for older children, to a significant increase on the Mazes subtest of the WISC-R Performance IQ. Scale. Successful completion of tests of cognitive functioning re-quire at least two underlying core skills: verbal selfdirection and planning. Although they supposedly measure performance/nonverbal skills, the ability to direct cognitive activity through self-talk is nevertheless important for performing well on these tasks. In fact, the most popular treatment paradigm for decreasing impulsivity on such measures as the MFFT is to explicitly teach children verbal self-direction (Kendall & Braswell, 1985; Meichenbaum & Goodman, 1971 ). Thus, the linkage between language, selfregulation, and cognition appears critical for task performance. This interpretation is further supported by the high association between low impulsivity on the MFFT and both higher reading achievement and higher scores on the Mazes . These findings also lend additional support for our ABCD Model, which specifies linkages between the development of self-control (stopping and thinking to identify problems) and the use of internal language (Greenberg, Kusche, & Speltz, 1991) .
It was interesting to note that the intervention children also showed significant improvement in reading comprehension as compared to their matched controls. Although we do not know the process of transfer between these domains, there are at least four possibilities: (1) with less behavioral disruption, children spent more time on-task; (2) improved comprehension was due to the generalization of problem-solving skills to reading; (3) the children actually learned new strategies or developed new capacities for encoding written information; and (4) the children responded more carefully to the achievement test due to decreased impulsivity. As we do not have sufficient information to test these four hypotheses, it is not clear how the curricular innovation affected these outcomes, and it may be that different pathways may account for reading improvements for different children.
Findings at follow-up. Without the continuity of a control group, findings from posttest to follow-up are ambiguous. It is difficult to differentiate findings that may be due to the intervention from those that are merely developmental increments with age. This is especially the case for measure that lack norms such as the socialproblem solving measure or measures of impulsivity that should show a normative decline with age. However, the fact that the WISC-R Mazes subscale score (which is a standardized for age) also showed increases during follow-up supports the notion that effects may be due to the intervention model. Further, as it appears that behavior ratings normatively show decline in deaf children across middle childhood , the fact that the intervention group maintained or increased their teacher-rated social competence across the next two years also provide some support for later effects of the intervention. In a recent study of the PATHS Curriculum with hearing children that contained a long-term control group, teacher ratings as well as cognitive effects were also found at one and two years postintervention (Greenberg & Kusche, 1997) .
Length of intervention and the limits of the research design.
One of the limitations we faced in the present study, especially with regard to the younger children, involved the length of the intervention. As the beginning lessons of the curriculum (self-control and emotion sections) required greater time for the younger children, these classes did not finish the Problem Solving Unit by the time of posttesting. As such, the intervention was incomplete, and this fact probably reduced the full potential effects that might have been found. This problem is only one example of the unnatural constraints research places on curriculum analysis in the school context. In this case, the goals of the curriculum were too ambitious to be completed in one year, yet reality (research funding and upcoming changes in classroom and teacher composition) required that posttesting occur before the end of the school year.
It should be noted that a second limitation in the interpretation of these research findings is the absence of a comparison group that also received additional teacher training and support, but with training provided in either a different curricula or in a different academic area. It might be the case that these effects on social behavior, social cognition, cognition, and behavior are the result of providing teachers with any type of nonspecific support and training. We do not believe this is the case, as our findings support a theoretically based developmental model. However, further replication is necessary. cult to convey the process of dynamic change in individual children and teachers. However, we have been struck by the sense of personal efficacy that many of the children and teachers gained when they began to talk openly about their feelings, instead of coping with them by hiding them, acting them out, or withdrawing from problem situations. As they began to utilize verbal mediation and expression as a substitute for impulsive actions, the children quickly realized that many problems could be confronted and sometimes resolved by telling others how they felt. In addition, as they began to generate solutions and to anticipate consequences to real-life problems, they began to feel more in control of themselves and their environment. We have received numerous testimonials from the intervention teachers and parents regarding the changes that occurred.
In most cases, the teachers were quite surprised at the number of affective and problem-solving concepts that the children could grasp. Similarly, we had also underestimated the extent of these deaf children's ability to comprehend and assimilate these concepts. We are quite sure that the teachers' modeling of a variety of the skills, including the turtle response, verbal selftalk to stop and think when problems arose, the use of the Feeling Faces, and relatively calm and deliberate approaches to problems throughout the classroom day were critical components in the children's acquisition and use of these techniques. In many cases, important by-products of teacher modeling and ongoing training included significant changes in the teachers' own abilities to recognize and discuss affect, show self-control, and utilize a problem-solving approach in their classrooms.
Teachers varied considerably in their abilities to teach the concepts in PATHS, in their motivation and interest, and in their ability to nondefensively collaborate with our consultants. Nevertheless, we were positively surprised at the high interest, openness, and skill level demonstrated by the majority of teachers. For example, it was quite rare for most teachers to miss group consultation. This particular "process" finding is of considerable importance because we use random assignment and did not select volunteer teachers, nor were factors such as eagerness to participate, teaching style, peer ratings, or principal selection used as criteria for choosing participants.
An intended (though indirect) effect of the curriculum involved its impact on classroom structure and on the teachers' instructional styles. In general, the style of teaching tended to change from a didactic orientation to one characterized by more flexible teacher-student conversational styles that included more teacher and student inquiry in a context of natural language. This change probably occurred for a variety of reasons. First, it may have been facilitated by an emphasis on the open-ended question structure and on the frequent elicitation of student responses and reasoning. Second, certain aspects of the curriculum, especially the turtle response, the use of Feeling Faces, and the emphasis on sharing emotional experience created more active and motivating ways for the children to initiate meaningful conversations with their teachers and also provided teachers with more cues that their students were interested in being conversationally engaged. Finally, as children showed more attention and active interest during the lessons, teachers felt less compelled to "control" their classrooms and found diat it was possible to have a more open structure without losing control of the teaching process.
As a result of both increases in the students' affective-cognitive and behavioral skills and in the alterations in teacher behavior and classroom structure, the children had increased opportunities for positive social interactions. This, in turn, reduced isolation and allowed for a greater variety of learning experiences. Improvements in self-control and reflective thinking skills may also have contributed to the amelioration of significant underachievement and to greater control over inhibitory processes that may have been hindering emotional and cognitive development (Case, 1992; Dennis, 1991; Pennington, in press ).
Conclusion
Our findings indicated that research version of PATHS was effective in promoting improved social and cognitive competence for deaf children. As a result of this and other effectiveness trials, numerous changes have subsequently been made. New lessons and procedures have been developed to provide increased focus on such areas as self-esteem, peer relations and conflict, active problem solving, and managing emotions. In addition, generalization has been extended to both the total school environment and trie home. These additions have extended the original curriculum into a multiyear model. Although there has been no formal evaluation of the impact of these additions and revisions, feedback from children, teachers, administrators, and parents has been quite positive.
Finally, as Sylwester (1994) has noted, "We know that emotion is very important to the educative process because it drives attention, which drives learning and memory. We've never really understood emotion, however, and so don't know how to regulate it in schoolbeyond defining too much or too little of it as misbehavior and relegating most of it to the arts, PE, recess, and the extracurricular program. Thus, we've never incorporated emotion comfortably into the curriculum and classroom" (p. 72). In other words, one very important, but generally overlooked aspect of teaching involves creating an atmosphere that encourages the integration of emotional and social development with academic and cognitive growth. Teachers have the potential to play a crucial role in strengthening neurological pathways that lead to the integration of affect, language, and cognition. Of particular importance in this process is the manner in which teachers learn to encourage and promote the communication of affect, interpersonal decision making, and problem solving in the classroom (Goleman, 1995) .
